Comprehensive analysis of phenotypes and genetics in 21 Chinese families with haemophilia B: characterization of five novel mutations.
Molecular characterization of haemophilia B (HB) at the factor IX gene (F9) is essential to establish diagnosis, confirm genotype-phenotype correlations and to advise in genetic counselling. This study aimed to identify the causative mutations in 21 Chinese families with HB and to analyse the association of these mutations with clinical phenotype. Phenotypic analyses were performed using one-stage assay for factor IX (FIX) activity (FIX: C) and enzyme-linked immunosorbent assay for FIX antigen (FIX: Ag). Direct sequencing of the F9 gene was carried out. For those suspected to have a large deletion, multiplex ligation-dependent probe amplification (MLPA) was performed. Predicting the causal impact of new changes was studied by bioinformatics approaches. We also assessed the effect of the F9 mutations on the FIX protein structure and function. Causative mutations were detected in all study patients. There were 14 point mutations, three small deletions, one large deletion and one small in-frame duplication that together comprised a total of 19 unique variants, of which five were novel. The structural and functional defects of novel missense and in-frame deletion/duplication mutations were demonstrated by bioinformatics approaches. The 12 missense mutations include five purely quantitative mutations, five predominantly qualitative abnormalities and two combined defects. Our data confirmed the genetic heterogeneity of the F9 mutations. Quantitative missense mutations were found to be in different regions of precursor FIX compared with qualitative and combined ones.